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#M 2003-295163 ^--J : 1/E 



mass%'C^ 
C 
Mn 

S : 0.005 %&sT^ Cr ! 15.5~18%^ 

Ni 
Al 
N 



0.05%iikT. Si:0.5%J^T^ 
0.2~1.8%. P : 0.03JilT> 



1.5-5%. Mo : 1 ~3.5 

0.05%JiJ.T. V : 0.2%J':iT. 



0.15%&.T. O : 0.006 %&.T 

«r-g-^L. :d^oTf5 (1) ^*3J;(C>'TIB (2) 5^$:MJ£U. nUH^eii XZ/yf^M^^m. 

lb * ^ « Sr;ti- '2) <^ t 1 1" ^ W:t:14tC'gtL^^^#^ie;5S^;^ X :x u Aiilf o 

IS 

Cr+0.65Ni+0.6 Mo+0.55Cu-20C ^19.5 (1) 

Cr+Mo+0.3Si -43.5C-0.4Mn -Ni-0.3Cu -9N ^11.5 (2) 

^Z.'C. Cr. Ni. Mo. Cu. C . Si. Mn. N : #5c*<^-^^l: (mass%) 

im^m 2 ] 

t{rl2M^t::jDx.T$ mass%-e. Cu : 0.5S.5%i:^^i-i t^S^WLt-f ^WMm 

m^m 3 1 

W!UB.^izmx.X-^ hiZ. mass%"e. Nb:0.2%JilT. Ti :0.3%J[y.T. Zr : 0. 2%Jil.T. 

itm^m 4 1 

m^m.^iz^nx.X^hK. inass%-C. Ca : 0.0005-0. 01% Sr-^^-T-g) t 'g'ijfti^ii- ^ If 
[f§^:S 5 ] 

-7;Vx>'-9--r L. iblcmzi^at LT^i^'T hffiSr'l^^-C 5 ~50%#;t 
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#M 2003-295163 ^- : 1/ 

[0 0 0 1] 

I^T-v>^ ri^3ilt;^x>u;^iilfj tf±, l^tltS^^ :654MPa (95ksi) m±05^S«:;ft 
10 0 0 2] 

kt~mzm^i}mibxm< . ^fz^(r>^m%i>-^u.xii^'o. C02 ^ ci- m^-^t^mv^^m 

[0 0 0 3] 

C02. CI- ^^^r'^tr#;^T<oMBa^ #;^ffl-e{i. m^mmmtx^x. mci^m 

[0 0 0 4] 
[0 0 0 5] 

:^m^^-:^tLfz^ ^imi^msma (95ksi) ^-jSA^iSS^iK-C. ;6>o^tL/iii-C02^ 
[0 0 0 6] 

c<^J:^3&il*tw*tLT. #ii^5:iKi. i^K^:4:m2, Wistms. #tt=s:m4 

[0 0 0 7] 

«r0.005 ~0.05%t§ijPIL^ Ni : 2.4 ~6%i:Cu:0.2 ~ 4 % t =Sr^'^^JP L> $^tlMo 
SrO.5 ~3%^inL. $ <b{CNieqS-10.5JL:i±iCp^L;t«i: L. ft^inXt^tc^J^mi 
OjiS-C?^4|ILfc<^*>. ^^v^{i$f>lc (Ac3^M + 10*C) ~ (Ac3M,^+200 "C) 

;^i^gfeiil=<^i^it:^feT'*;5.o ^W:$:mii>zmwi.^i^t:^mizxfiit^ APi-C95m 

Jtj;±o;^5SSi:. 180 *CJai±<^C02S:-g-tf3R:^tC:felt^i&:fei4i:. StS C Cttt «-i£^a# 
[0 0 0 8] 

!^W{'Xn2f,ztZm.-^iitzi^mit. C lO.OOS ~0.05%> N IO.OOS ~0.1 Ni 

miE#2 004-3084200 



i^M2 0 0 3 -2 9 5 1 6 3 : 2/ 

:3.0 -6.0 Cu:0.5 ~3%^ Mo: 0.5 ~3 %tcp^L^cja^<^13%Cr-7;i'-r >-9-'f 
+40t:) twioitL30~60^K<*if LMs ^J^TOSSS TJ^ip U> Aci MT (Of^mx-m 

[0 0 0 9] 

S^ff'XmSizmm.^fifzi^mii. 10~15%Cr=Sr#;fr-1-*-7;l/x>-9->f 
<^MT'. C$:0,005 -0.05%tmm.L. Ni :4.0 %JiJL±. Cu:0.5 ~ 3 % ^-^r^iP L 
> $?>t::Mo«-1.0 ~3.0 %^iDL^ ^ ^ tcNieq=S:-10iiJ.±tcii^L/c«t L. jfii^*- 

& o 

[0 0 10] 

^m-XmA\Z^m^f^fzm^\t. 15%Sl9%jy.T(OCr«:-^;tL, C : 0.05%iJJLT. NI 
0.1 %\>XT. Ni:3.5 -8.0 %=Sr'^<^. $P?trMo:0.1 ~4.0 %=Sr'^^L> 30Cr+36Mo+ 
l4Si-28Ni^455 (%) . 21Cr+25Mo+17Si+35Ni^731 (%) ^mmzm^-f ^WiM-Wu 

[0 0 1 1] 

#l1=jtm5 Icfsm^tLTt^^ti. 10.0-17%<^Cr^-^>tL. C : 0. 08%Jii.T. N : 0.01 
5 %i>XT^ Ni : 6.0 -10.0%. Cu : 0.5 -2.0 %«-^*. $ "btCMo : 0.5 -3.0 

5'^;^t::^aJL;fefe^5xio-2^inm±o;K^tbJ^*6xio« iffl/mm^ mTtcJtpx. ^jtLi^jfi 

mWXM 1 1 #r^¥8-120345-^<Z^^ 
[#fl=^m2] #M^9-268349-^<Zr^ 
WWf:icm3] #^¥10-1755 ^<Zr# 
I#I^S:m4] #1^^112814528 ^^km. 

mwf^:scm 5 1 #1^^3251648 ^'^m 

[0 0 12] 

L;i>L^*«p>, #tt=jtmi> #K=:fcm2. #i^^:5:it3. #fi^S:i^4. #^:4:m5tc|fi« 
$tL/c^^S-ciSi3t$tLfc5fi:AMi3%Cr"7;wx:/-9-'f h^;^-r > C02> Cl" ^ 

180 'c«rjgx.^i^za<^=^is^r^:i:m^TT?{i, ^^vxmu<om±mm^^j:\^^ 

[0 0 13] 

Hmzmti. l^^^^$75^654MPa*jSx«2>;g55IS-e. 3&^oC02. CI" ^^-^tf. 230 r^-C 

<^ig;ia<^=S'i&*r^:feS|:^TJi;fev^T*>^:}x/c»C02^g:i:14=Sr^1-it:ftttlcMtt/c, m^m 

mm ^m^-r ^tztb (D^m 

[0 0 14] 

miiE# 2004-3084200 



#M2 0 0 3 -2 9 5 1 6 3 ^-v^ I 3/ 

(1) mass%T% C : 0.05%Jil.T. Si : 0. 5%J'J.T. Mn: 0.2-1.8%. P :0.03JiI.T. S 
: 0.005 %is)lTs Cr: 15.5~18%> Ni : 1.5 ~ 5 Mo: 1-3.5 Al : 0.05%J^iT. 
V :0.2%!ikT. N :0.15%iy.T. O : 0.006 %JJJ.T^-#^L. ^^-c^^ (1) ^i3XX>'^ 

(2) ^ 

Cr+0.65Ni+0.6 Mo+0.55Cu-20C ^19.5 (l) 

Cr+Mo+0.3Si -43.5C-0.4Mn -Ni-0.3Cu -9N ^11.5 (2) 

(iCl-C. Cr> Ni, Mo. Cu. C > Si. Mn, N : ^7C^<^-^^* (mass%)) 

(2) (1) tCi3V»T, ffirf55i.^t'inx.T;g ibtc. mass%T% Cu : 0. 5-3. 5% ^l:-^^1-'2> 

(3) il) tfzit (2) iiZisx^^X. miMizmx-X^hK, mass%T. m):0.2%]ik 
T. Ti : 0.3%iiXT. Zr : 0.2%JiJlT. W. 3 %JiJ.T. B : 0.01%J^T<^ •? t>:d*^®{^n.y^ 

(4) (1) ^SfV^L (3) <D\^^-rfii)^Z},Z^\,^X. -WIBa^t-Snx-T^ibtC. mass%-e, 

ca : 0.0005-0. 01% i t ^^Witi- ^m^m^^m^T > u :^m^o 

(5) (1) jStv^L (4) OV^-rtL:6^ci3V>T> v;i/-r>'-if ^ hffl^r^ffii: ^ibl-^ 
-;tB^: LT7i7-f hi=i^#a^X' 5 -50%'g-^-r'2>mi^=t^t-^ «n =lr#mi:-r ^f4# 

[0 0 15] 

J; tL{f . CO2. CI- ^^t^^M.(DmL^^^m'k^mTiz-S3\^^x%^^j:m'k^^^ 

imM^mmi-^fztb<7)M!^<D^mi 

[0 0 16] 

iz^lif^ mass% % i: fB-^ o 
[0 0 17) 
C : 0.05%iiJlT 

0.005%Jil_hO-^;t*tei^^i:^**«. 0.05%4-)@x.T-^^6-i-'& Ni^*tl J: -Si^M 
(T^iigcrbji^ii^kil-^o i<^'MML^<^^gC'fb«r|»jh1-^Sfi<J:d*'b. iO%B>§-e{iC«0.05 
%mTtcPS^L^Zo tfz. m'^^<Dm.^Tl>^hi>X^ifzifi>^^^j:\^^ii^i!)mtLy^^o 
, iifi L< i±0.01-0.03%-C2b'2>o 
[0 0 18] 

Si : 0.5%mT 

si{4, mmMtLxi'^m-r^Ttmr-^y), cio^g§tr{40.05%m±-^>ti-sc:t7&^$ft 

Lv>5&«. 0.5%«r®x*'g-:tti> iitC02E:fe14«rlST$-^. $ (::{4|^M33nXti=Sr ^)®T$ 
-fr^o ^(Dfzib. Si{±0.5%Jil.Tl-Pl^L^wo §f t L < iiO. 1-0. 3%-e*>*o 

[0 0 19] 
Mn : 0.2-1.8% 

Mn{4> S^S=SriiJn$-^'5)7C*Tife>), i<7)|&^tC:fclt*B'filO5iS«:«i1l&-r-&7t4S>tw0. 
2%JJl±'^^-t--5'.ei^ll>6**'2)**> 1.8%«-®x.-C'i-^lr-t--2) ttl'li(rM^#=£:S.{Ji-o COTt 
Mn{40.2~1.8%<O^ffltc|5g^L/v:o ^;:fe> «Ft L < liO.2-1. 0%t?**o i»)SftL 
< {±, 0.2-0.6%-C^><&o 
[0 0 2 0] 

p : 0. osmT 

mtS^2 004-3084200 



#M 2003-295163 y^-i? : 4/ 

* 

[0 0 2 1] 

S : 0.005 %\>XT 

Clt;d»e>. StiO.005 %mTtC|Jl3£ L/wo ^ri^, iif ^ L < {i0.002%mT-C* -So 
[0 0 2 21 

Cr : 15.5-18% 

PljEbfCo J&is, »t t < {il6.5~18%-C*'&o 
[0 0 2 3] 

Ni : 1.5 ~ 5 % 

^TG^T-cfe^o -TO i ^ ^^:^^il.5%m±<^-^^TM>*^>lb:}^^;^^ 5 %^r^x.■C-g■^i- 
%(^^HtcKI^L7i:o apt L< {±2.5~4.5%-e^^o 
[0 0 2 4] 

Mo : 1 ~3. 5 % 

Mo{± 1-3.5 %(D^m\Z.m.^\^tZo Sf * L< {±1.5-3 -So 

[0 0 2 5] 
Al : 0.05%JiJJlT 

tL^^-AK 0.05%*®x.-&-^;fr(±, mmzmmmiRi3:^o ^(Ofztb. Al{±0.05%J^Tt:: 
[0 0 2 6] 

V : 0.2%J^i>T 

^^j:Mmi±. 0.02%m±c7)'^^T'M^i: 0.2%^mx.r^m-r^ U^^d^^it 

•f^o iO/c*, Vi±0.2%JSlTtcPljeL7to **5. L< «0.02~0.08%'e$)^o 
[0 0 2 7] 

N : 0.15%J*IT 

N{±. it?L:fett^^L< lai_h$-fr*7C^-C* ij, :^§tm-Cii, 0.01%m±-g-;t-t-S c: t 
**Mttv^;ds, o.i5%*Mx.:i>-^;t{±. a>5r<^M<b#^^?^BKLr®i14=^^'fb$-ii:-2>o 

fcae>. Nt±0.15%mT(cpi^Ly::o if* L < t±0.02-0.08%-eab'&o 

[0 0 2 8] 

o : 0.006 %iikT 

tz{±-e^*/itt<g:i^1-'2>C:fc*«$fi Lv^o t<l,z, 0-^-^^^**0.006 %S-jSx.-C#< Jfir* 
[0 0 2 9] 

ttifE# 2004-3084200 



#M 2 0 0 3-2 9 5 1 6 3 ^- v : 5/ 



n.^-^tb^ynmr-i}^ , 0.5 %m±c^^Wtr^(?)^m^*^Jf ^tL^T&J, 3.5 %=S-^x.*-^ 
^Ji, CuS <^)^#«fmS:^8§> l^ft^SnXI^^^^T-tSo CutiO.5 -3.5 %0$S 

HlcRl^i--2>C i: ^ Lv>o i "Jiif* L< {i0.8~2.5%X'**o 

10 0 3 0] 

t/c^ :^mMX-it. ±iEt7t#a^t'j!]Dx.T. Nb:0.2%JiJlT> Ti : 0.3%mT 

> Zr:0.2%mTx W: 3%J!JiLT, B : Q.01%&.TOo -^ii^^Mi^fifz imttziiZmHK 

[0 0 3 1] 

Nb. Ti, Zr, Bfiv^-f :lx^>^;g*lilJn$-ii:'i>7C^-C* 19 , 'ii^glcjS CMiR LT-^^t 
t?i^o 'SriS, Ti, Zr. W, Bti. ltf&^ja:fe#Jatt=lr^#f ^TC^-e'fc i<Oi:d 
^:^:^{iNb : 0.03%J1JI±, Ti : 0.03%m±> Zr : 0.03%^±. W : 0.2%JiJl±. B I 0.000 
5%&.±<D^^'Cmmt^j::ho —^3. Nb : 0.2%> Ti : 0.3%. Zr I 0.2%. W : 3 %> B : 
O.Omi'tti'etimx.X'ir^W't^tm^ai^^itir^o :i<Dtzib^ Nb : 0.2%J!J)LT> Ti:0.3 
%&.T. Zr:0.2%mT. W: 3%jy.T. B : 0.01% SikTliZ^Si^-t^ ^ t:^mt L\^^o 
[0 0 3 2] 

tfz. :^^mxit. ±|BL/c#Mirijnx.-C. ^fbtc. Ca : 0.0005-0. 01% ^^*-e§ 

m^^-r-So i<^J: d ^2iaJ:^«. 0.0005%J!y.±<^)#:t-CP^i:^:**^ 0.01%^rSx.*^ 
CaO (omiJl^B^. ii-C02^:ftti, WJLAttT&^i&Tl-^o ^(Dfztb. Ca(i0.0005~0 

[0 0 3 3] 

±iBL^c#^^«:_hiBL/^tEfflT% tJ-o^ (l) (2) ^ 

Cr+0.65Ni+0.6 Mo+0.55Cu-20C ^19.5 (l) 

Cr+Mo+0.3Si -43.5C-0.4Mn -Ni-0.3Cu -9N ^11.5 (2) 

^#lje.1-'S> J: d t-P^L-C-^;ft"'2>o Cl^t?, Cr. Ni. Mo, Cu, C . Si, Mn, N ti^TC 
^(^-^^t* (mass%)-C^<5>o ( 1 ) (2) ^0;£S^ft^i-^ l^iwJi, 

[0 0 3 4] 

Cr, Wu Mo, Cu, C-^M^r, (1) ^^m&-f^i.^\:.m^-t^^tKii^. 230 r 

tT?<^i^zat?, C02, c\-^'^t^nuM'^w^Tx<Dm'k.^i)m^\'^±.-t^o tfz. cr. 

Mo, Si, C, Mn, Ni, Cu, N-^^fi^r, (2) ^SrMJE.-t'2> i: ^ t^M^-t-S -1 i •? , 

mmm^M'^-t^tzibliZ£^W-\-^^j:MmJm^m^^^kZlt, P, S, 0*^L<fi:ilt 

Lfz^x.^^ (2) ^=£:?iJ£1--S <t d t-, Cr, Mo, Si, C, Mn, Ni, Cu, N-^*fi=£rW^ 
i- ;& C d^JFFII ^: ^: * o 
[0 0 3 5] 

[0 0 3 6] 

, l|-5fat LT7 Ji7-f h3ta'Sr#a^t'5~5O%'^*1-;Sffii^ti-^:!:i:;&*0t Lv^o i 
C:-CV>^ r^ffij 'jim^-e5O%*0x.•r#^aE-r*ai^^:V»9 ^x^fct-'&o ^i^'f 

hm^5im%^mxiimM<Dsmm^x^fj:^^^o ^^^-r hJH'S:5o#«%tjS 

miE# 2004-3084200 
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[0 0 3 7] 
[0 0 3 8] 

[0 0 3 9 ] 

[0 0 4 01 

[0 0 4 1 ] 
[0 0 4 2] 

[0 0 4 3] 

[0 0 4 4] 
[0 0 4 5] 

l9lSftWUnXtc J: Oitl^L, 3tl=#:^JtL. ^@3.3 inX^J50.5 in^O^SMfi^i: Lfco 
[0 0 4 6] 

[0 0 4 7] 

tfc. #^^^/w^B^^l=:&>'b> i^®l>T-^#«r«D«5ttiL. 920 t:-e30minlJDllfeLf^<^*. 
> :^'^\^fZo $ 'bfrC580t:x30min (^il^MiJiliS^rM t t^o ^i3. L/^^^AttjiajK tiv^ 

mWt^2 004-3084200 
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[0 0 4 8] 
[0 0 4 9 1 
[0 0 5 01 

h v--:r^\:.W^'^^-tz^W!k : 2O%NaCl7K.^i0t : 230 t:> 

100 ^EE<^C02:^f>!>#IS^) ^-IC M:i:|iit-^>t ^Sr^it L. 2ilK t LT^ML 

:fe3ii-S^^i6^^o ii^®^f^<^i^:ft:f^i^>i-t^ov^x^^ : l0^g^o;^-^^ffiv^■cf!t®^M• 
[0 0 5 1 ] 
[0 0 5 2] 
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